PROPOFOL protect the brain vascular endothelial cells from oxidative stress injury of the molecular mechanisms 
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中文摘要 Abstract 

缺血性中風為國人常見的疾病，在腦部缺血後再灌流時會產生大量的氧化壓力如一氧化氮 (nitric oxide; NO) 或者是過氧化氫 (hydrogen peroxide; H2O2) 等自由基，進而造成組織以及細胞的傷害。 Ischemic stroke for the Chinese common diseases, after ischemia and reperfusion in the brain will produce large amounts of nitric oxide as one oxidative stress (nitric oxide; NO) or hydrogen peroxide (hydrogen peroxide; H2O2) and other free radicals and cause tissue and cell damage. 腦血管內皮細胞 (cerebral endothelial cells) 為血腦障壁 (blood-brain barrier) 的組成之一，能抵抗血管中的有害物質進入腦部造成損傷。 Cerebral vascular endothelial cells (cerebral endothelial cells) for the blood-brain barrier (blood-brain barrier) the composition of the one, can resist the harmful substances into the blood vessels in the brain caused by injury. Propofol 為臨床上常用的靜脈注射麻醉藥物，研究證實臨床濃度的 propofol 具有抗氧化的特性並可以保護巨噬細胞、骨母細胞免於氧化壓力的傷害，但是對於腦血管內皮細胞是否具有保護作用仍不清楚。 Propofol is commonly used in clinical intravenous anesthetic drugs, the clinical study has confirmed the concentration of propofol has antioxidant properties and can protect macrophages, osteoblasts from oxidative stress damage, but cerebral vascular endothelial cells for the protective effect is still unclear. 因此本研究中將以小鼠腦血管內皮細胞探討 propofol 是否能夠保護腦血管內皮細胞免於氧化壓力的傷害，並以大鼠中腦動脈栓塞模式探討 propofol 是否能夠保護血腦障壁免於缺血後再灌流所導致的損傷。 Therefore, this study will explore the brain vascular endothelial cells whether propofol can protect vascular endothelial cells from oxidative stress damage, and to rat model of middle cerebral artery embolization whether propofol can protect from ischemia in the blood-brain barrier damage caused by reperfusion. 

在本研究中以 sodium nitroprusside (SNP) 做為 NO 的提供者，利用 NO 以及 H2O2 做為氧化壓力的來源，以 MTT 色度分析法，偵測不同濃度的 NO 以及 H2O2 處理腦血管內皮細胞 24 小時後，細胞粒線體中琥珀去氫酶的活性。 In this study, to sodium nitroprusside (SNP) providers as NO, using NO and H2O2 as a source of oxidative stress to MTT colorimetric method to detect different concentrations of NO and H2O2, vascular endothelial cells 24 hours , the cell mitochondria succinate dehydrogenase activity. 在 0.5 mM 的 SNP 處理下，腦血管內皮細胞的存活率減少了 46% ，而以 1 mM H2O2 處理後，則減少了 90% 。 In 0.5 mM of SNP treatment, the survival rate of cerebral vascular endothelial cells decreased by 46%, while treatment with 1 mM H2O2, decreased by 90%. 在型態上也可以發現到原本呈現類纖維母細胞型態的腦血管內皮細胞出現 shrinkage 的現象，進一步利用流式細胞儀也可以發現 NO 以及 H2O2 會透過細胞凋亡機制而導致腦血管內皮細胞死亡。 Can also be found in the patterns to the original presentation of fibroblast morphology of cerebral vascular endothelial cells showed shrinkage phenomenon, further use of flow cytometry, NO, and H2O2 can also be found through the mechanism of apoptosis caused by cerebral vascular endothelial cells death. 而在與 propofol 共同處理時，則能夠回復因 NO 及 H2O2 而降低的細胞存活率，減少細胞型態的改變，並能夠透過抗細胞凋亡機制而達到保護作用。 The co-treatment with propofol, then be able to return because of NO and H2O2 decreased cell viability, reduced cell morphology changes, and that through anti-apoptotic mechanisms to achieve protection. 此外，腦血管內皮細胞在 NO 的處理之下，會增加壓力蛋白如 HO-1 、 Cox-2 以及 SATB-2 的增加，而加入 propofol 之後，則能夠降低壓力蛋白的表現。 In addition, the cerebral vascular endothelial cells under treatment in NO, will increase the pressure on proteins such as HO-1, Cox-2 and SATB-2 increase, while after adding propofol, was able to reduce the stress protein expression. 利用流式細胞儀以及色度分析法分別偵測細胞內 H2O2 以及 NO 的改變，顯示 propofol 並不能減少培養液中 NO 的生成，但可以降低細胞內 H2O2 的含量。 And color flow cytometry analysis to detect cells were changes in H2O2 and NO, show that propofol does not reduce the formation of NO in culture medium, but can reduce the levels of intracellular H2O2. 而腦血管內皮細胞在經由 NO 處理之後，會增加細胞內 caspase-8 以及 caspase-9 的活性，而與 propofol 處理之後，可以抑制 caspase-9 的活化，但是對於 caspase-8 則沒有影響。 The cerebral vascular endothelial cells by NO treatment, the increase in intracellular caspase-8 and caspase-9 activity after treatment with propofol, can inhibit the activation of caspase-9, caspase-8, but for no effect. 而細胞之中的 Bak 與 Bax 生成量會因細胞暴露在 NO 之下而上升並轉位至粒線體上，並進一步增加細胞中 cytochrome c 的蛋白表現，最後活化 caspase 相關路徑而導致細胞 DNA 斷裂 (DNA fragmentation) 。 The cell into the Bak and Bax cell formation because of increased exposure to NO under and translocation to the mitochondria, the cells further increased cytochrome c protein expression, the final activation of caspase-related fracture path which led to cell DNA (DNA fragmentation). 而腦血管內皮細胞處理 propofol 之後，能夠抑制腦血管內皮細胞之中因 NO 所誘導的 Bak 、 Bax 的轉位作用以及生合成，進而降低細胞中 cytochrome c 的蛋白表現，減少 DNA 斷裂現象。 Treatment of cerebral vascular endothelial cells after propofol can inhibit the vascular endothelial cells into induced by NO Bak, Bax translocation and the role of the biosynthesis, thereby reducing the expression of cytochrome c protein expression, decreased DNA breakage. 

最後使用大鼠中腦動脈栓塞做為動物模式，利用 Evans blue dye 能夠觀察血腦障壁的通透性。 Finally in the cerebral artery occlusion in rats as animal models, using Evans blue dye to observe the blood-brain barrier permeability. 在腦部缺血後再灌流時 24 小時後，能夠增加腦部組織中 Evans blue dye 的殘留量，而利用 propofol 能夠減少其殘留量。 In the brain after ischemia and reperfusion time was 24 hours, can increase the brain tissue of Evans blue dye residues, the use of propofol to reduce residues.  
綜合以上結果可以知道，臨床濃度的 propofol 透過抗細胞凋亡機制以保護腦血管內皮細胞免於 NO 以及 H2O2 的傷害。 The above results have shown the clinical concentrations of propofol through the anti-apoptotic mechanism to protect vascular endothelial cells from NO and H2O2 damage. 而 propofol 能夠直接清除 H2O2 所產生的氧化壓力，但不能影響 NO 的含量。 And propofol can directly remove oxidative stress generated by H2O2, but not affect the content of NO. 腦血管內皮細胞在 propofol 的處理之下能夠降低因為 NO 所誘導的壓力蛋白，並能透過抑制粒線體相關凋亡路徑機轉以達到保護作用。 Cerebral vascular endothelial cells under propofol treatment can reduce the pressure for NO induced protein, and through inhibition of mitochondrial-related apoptosis-path mechanism to achieve protection. 而在動物模式之中， propofol 也能降低因缺血後再灌流所導致血腦障壁的通透性增加，保持血腦障壁的完整性。 In animal models there are, propofol also reduced due to ischemia and reperfusion, resulting from increased permeability of the blood-brain barrier to maintain the integrity of the blood-brain barrier. 
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